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A «ng oscillator circuit, such as a VCO, with a relatively high level 
of noise re 3 ection for noise originating from both the voltage suppli 
and ground. The ring oscillator circuit is composed of a plurality or 
differential delay circuits, each differential delay circuit generating 
a differential ouput signal that is a delayed (and preferably inverted) 
version of a differential input signal. Each differential delay circuit 
includes first and second input transistors for receiving the 
differential input signal. Each differential delay circuit also 
includes first and second load transistors coupled in parallel with the 
respective first and second input transistors. Each differential delay 
circuit further includes a first current source coupled between the 
first input transistor and a first power supply terminal (e.g., a 
voltage supply terminal) , a second current source coupled between th« 
second input transistor and the first power supply terminal and a third 
current source coupled between the first and second input transistors 
and a second power supply terminal (e.g.. a ground terminal). The first 
™" COnd 1 CU " en * S°^ces 525,526 reduce the coupling of noise from the first 
power supply terminal to the output. The third current source reduces 
the coupling of noise from the second power supply terminal VDo to the 
output. The third current source 527 reduces the coupling of noise fro m the seco 
nd power supply terminal Gno to the output. 



Form PCT/ISA^10 (continuation of first sheet (2)) (July 1998) 



PAGE 20/37 * RCVD AT 8/1 9/2004 12:28:14 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/26 * DN1S:2731763 * CSID:626 577 8800 * DURATION (mm-ss):11-30 



08/19/2004 09:33 FAX 626 577 8800 CHRISTIE PARKER 3 @j021 



INTERNATIONAL SEARCH REPORT ^ 

S 1 






International Application No 

PCT/US 01/01987 




A. CLASSIFICATION OF SUBJECT MATTER y 

IPC 7 H03K3/0231 H03K5/13 H03F3/4S 

Ac&yfrq io International Patent Ctassificalion (IPC) or to both national classification and IPC 




B, FIELDS SEARCH EP 




Minimum documentation searched (dassulcalion system followed by classification symbols) 

IPC 7 H03K H03F 




Documcnlailon searched other than minimum documenlalion 16 Ihe extenl lhal such documents are included In the fields searched 




Electronic data base cOnsUftua during the Inlemallonai search (namB of data base and, where practical, search lenms used) 

EPO-Intemal, WPI Data, PAJ, INSPEC, IBM-TDB 




C. DOCUMENTS CONSIDERED TO B£ ft£t_0/ANT 




Category * 


Ciiaiion of document, win mcflcallon. wnere appropriate, of Ihe relevant passages 


Re 


Bvant to claim No. 


A 
A 


US 5 994 968 A (MILLER GARY ET AL) 

30 November 1999 (1999-11-30) 

column 6, line 22 - line 41; figure 6 

LEE S -J ET AL: "A FULLY INTEGRATED 
L0W-N0ISE 1-GHZ FREQUENCY SYNTHESIZER 
DESIGN F0RM0BILE COMMUNICATION 
APPLICATION" 

IEEE JOURNAL OF SOLID-STATE 
CIRCUITS, US, IEEE INC. NEW YORK, 
vol. 32, no. 5, 1 May 1997 (1997-05-01), 
pages 760-765, XP000698795 
ISSN: 0018-9200 
paragraph '00OB!; figures 2,3 

-/-- 


i, 

27 

1, 
27 


13,14, 
,40 

13,14, 
,40 


| X| Partner documenls are listed in the continuation of box C. |)( | Patent family members are listed in annex. 




B Special categories of riled documenls : . 

'J* later document published after the international t 
■ a ■ ^ limont ... . ^ lh _ llwv ^ lo „^ or priority dale and nol In confticl with the applic 
^ffi^r artwh^isnot ^un-« 0» p-n#. or ^ u*<* 

•E' earlier document bul published on or after the inlemallonai . x . 0 , particular relevance; the claimed it* 
| tiling date cannol be considered novel or cannot be cons id 
B L a document which may throw doubts on priority daim(s) or involve an tnvenlh/e step when the document is 

1 ^™? Q 1hX "V ^ocumBni or particular relevance; Ihe claimed in 
citation or olher special reason (as specified) cannol be considered lo involve an inventive SI 
"O* documenl referring to an oral disclosure, use, exhibition or document is combined with one or more other ■ 
olher means menls, such co mW nation being obvious to a pe 

■P" documenl published prior lo the international filing dale bul ,n lhe 

rater than the priority dale claimed ■&» documenl member of the same patent family 


ling dale 
alion bul 
lying Ihe 

emion 
Bred lo 
laKcn alone 

rention 
>p when lhe 
uch docu- 
-son skilled 


Dale of lhe actual oompletion of lhe international search 

9 May 2001 ! 


Dale of maiBng of the inlemallonai search repor 

18/05/2001 




Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Palentlaan 2 
Nl,-22B0HVRIjBwljk 
Tel. (*31-r0) 340-2040, Tx. 3l 651 epo nl. 
Fax; (+31-70) 340-3016 


Authorized officer 

Feuer, F 




Form 0 (second owoi) (July 1992) 

Daae 1 of 2 





PAGE 21/37 * RCVD AT 8/19/2004 12:28:14 PM [Eastern Dayfight Time] s SVR:USPTO-EFXRF-3/26 * DNIS:2731763 * CSID:626 577 8800 x DURATION (mm-ss):1 1-30 



08/19/2004 09:34 FAX 626 577 8800 CHRISTIE PARKER 3 

INTERNATIONAL SEARCH REPORT 



C(Cofitlniiatl*n) DOCUMENTS CONSIDERED TO BE RELEVANT 



International Application No 

PCT/US 01/01987 



@022 



Category « Ctolfon of document, whh indication ,wnere appfoprtale. of Ihe rolCvanl passages 



EP 0 068 928 A (THOMSON CSF) 
5 January 1983 (1983-01-05) 
column 3, line 15 -column 4, line 4; 
figures 1-3 



Form PCT/JSA/210 (continual ion of second ftftMO (July 1002) 



Relevant tolclalm No, 



l, 

27 



3,14, 
40 



nanp ? of 9 

PAGE 22/37 * RCVD AT 8/19/2004 12:28:14 PM (Eastern Dayfight Time] • SVR:USPTO-EFXRF-3/26 « DNIS:2731763 " CSID:626 577 8800 * DURATION (mm-ss):11 -30 



08/19/2004 09:34 FAX 626 577 8800 CHRISTIE PARKER 3 

INTERNATIONAL SEARCH REPORT 

. " Information on patent family m«mbers 



©023 



Patent document 
tiled In search report 



US 5994968 
EP 0068928 



Publication 
date 



International Application No 

PCT/US 01/01987 



Patent family 
memberts) 



30-11-1999 



Publication 



NONE 



05-01-1983 



FR 
DE 
US 



2507338 A 
3275901 D 
4417357 A 



22-1 



10-12-1982 
07-0^-1987 



-1983 



Foon PCT7IS/V210 {pjl<mi lamily mtx) (July 1B93) 



PAGE 23/37 1 RCVD AT 8/1912004 12:28:14 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-3/26 1 DNIS:2731763 » CSID:626 577 8800 » DURATION (mnv$s):11-30 



